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Abstract of JP20041 28421 

PROBLEM TO BE SOLVED: To solve the problem that 
the irradiation of a semiconductor film with a higher 
harmonic wave CW laser whWe being relatively 
scanned with the higher harmonic wave CW laser 
makes the semiconductor film obtain the 
characteristics substantially close to a single crystal In 
a scanning direction, however, output of the higher 
harmonic wave CW laser small and the annealing 
efficiency poor in a manufacturing process for a 
semiconductor device. 

SOLUTION: The output is assisted by simultaneous 
Irradiation of a CW laser converted to a second higher 
harmonic wave and a CW laser as the fundamental 
wave to the same part of the semiconductor film. 
Normally, the fundamental wave enters a wavelength 
region per 1 [mu]m. The absorption to the 
semiconductor film is low in the wavelength region. 
However, when the semiconductor film is 
simultaneously irradiated with the higher harmonic 
wave below the visible rays together with the 
fundamental wave, the annealing efficiency is 
drastically enhanced since the fundamental wave Is 
satisfactorily absorbed by the semiconductor film 
melted by the higher harmonic wave. 
COPYRIGHT: (C)2004.JPO 
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^L. B.m bam 0 ^ <DT m m iz sb i> ^it iy 0 :=i > m . mit •> *j :2 >m. b^z/ 2¥- m^m 
:L<Dmm^ tji mm izj^o. m'p \zm o ji^^titzm'^ts. -> >j =i > 7 x — ^s: 

[ 0 0 6 7 ] 

^OS. a? (C) T^Tct^lr. m2^ttK7 0 9tLT^'>:S'>(l^ (Ta) , > if 7s 
7-y (W) . =f- 9 > (Ti) . ^'J:/7'> (Mo) . 7 )V U (AI) . m (Cu) 

■5. ^l«eag7 0 6 i^2^mK7 0 9t*J!jDlL.Ty-h«aSr}gB£-r-5*^, -€-CD» 
SH.^Sfl*.^*>-li-t±®«M7 0 6€g{b:5'>^';i' (TaN) ^TJgfiKL. ^2^mM7 0 
9*^'>^;:^5^> (W) t-r«>ffl*^*D-tt, ^l^SIK7 0 6$S{t:^>^';U (TaN) 

iKTjgfiKL. ^ 2 gimig 7 0 9 ^ T 1 K t -r * ifa*. ^ -ti- T * s . 

( 0 0 6 8 ] 

'4k\Z . 08 (A) T^-TcfceilC. y-hmS/t^->^£jgfi)c-r-5U>=Xh-7;?.:;77 10& 

(Inductively. Coupled Plasma:Sl^tt^a7'5X-7)x.y 
^>yffi:(!)«igfflLTfe^t.^. X,y5^>i7'ffl;tfX»;(E«tt;icti:di. ^ > 9 7. =r (W) -^^ 
{t^>:S';U (TaN) <7)X-y^>yicttCF, tCl, iOa <h$:fflt,i^. ^lX-;/^> 

i^iastrti. ««(i'j{ctim^<^/\*'f7xmffSrEn*DLT. w. \ m. ^ (n> f - v m.m. n ■s^ - > 

7 1 1. 7 1 2 (nmm\Z \ 5~5 0SOj«^^ISrjtfc-e:-5. Xy^>i)'^f!t=Ht>J;^7!>?. 
^lx-;/5^>i^Mll{cJ;Dy-h«e»)KiLT}^fiSc$nfcigfk->'J=i>K7 0 5 «, 
}g^^coy-hm^/t^->7 1 1. 7 1 2<DTSRl:::tel/>T«SFL, g?{t;->Uzi>)K7.0 4 

s i±i r -s « ss t •& . 

[ 0 0 6 9 ] / 
dOf^. ^2X-;/5^>i'^ftfC^A. X'y-?^>^^ffl;iJ7.lCSF6 .hCl, tO, i^fflt,^ 
. S1£(l'J»C^»n-r-5/NWTX«)I$-Rjf^<55M<i:bT, ^'>i^X5=-> (W) MOS:;i^14x-y 
5^.>yS:fT'5. CpbTmi#mg7 l li:^2^«g7 1 3(D2@i^ig*^6fi5i-5^*-K 
S-}g*£f-5 (08 (B) ) . 

[ 0 0 7 0 ] 

y-hm<Sli^l«mS7 1 l<hB2jg«^7 1 3i:CD«g«igfr-CibO. W®?^1^T-S 
^, 08 (C) -r: 7F.t ^ o \z Y - \f. y if V^m ^ ^ , flili^feH9fflcD^«56#i-f^>^mi1i 

^«17 1 icoKse*Sj§f-5J:^(iii5}]DjtmjET- — #m^.»^<5Efe-r=t->^aALT. 

^r-hl|ffi<i:^-/\*-7-yy-r-2)^l^ii5Etl®J^7 1 S^JgfiEL. ^rc>^. as (D) T: 

<0'r;t>5:aA.UTII2^«iei^^^7 1 6£}^^-r-5. c:0J:5/j:K-fcr>^'55ftJwJ;r) 

mfiy->^-/N*-7y7'LDD«ji<7)TFT^}^^t-'5C:i:*<T-€r-5. 
[ 0 0 7 1 ] 

-^mS<^^«e#»iLT. n^;f*Etl (K'^--) T»ntfU>Xttb^^«^ffl»l 
TC^-CfeO, pM^fefii^ (Ti^-ty^') -c*tl«7}^P>^roS»i»l 3!Jl7nigT3&-5. Z. 
tl6>roT<5e<fe)2:ig:i:igS?-r^:i<hfCJ:0 n^^-^^tWU^XtSp^^-V^JP^cOT FT^f^^-T 
ifc. n^r^;U^tp^-\'^JPMC0TFT$:|^— S:K±fCf^OjitJC: 

[ 0 0 7 2 ] 

V-X&J/h'l/-1'>S:JgPg-r^^2^»E!^m^7 1 6, LDD$:Jg^-r'i>^l^i6ie#)®i^ 
7 1 5<Dfi§ttft:«S««SlcS:*LTAMft*^S/J:^)U-tf7t7 l 7<»:7 l 8 ^ m 1 

7 1 5«!i||2:F*iEi^M^7 1 6;)ijgfi!c$nfc*®«:g703ll^, Wf-S. W-tf^tO 
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-rJiC*^*.. U--if)t7 0 7$LDS!)e^<DlOWroU-1f5l^|gSr5tJ[i<fr^m2iS 
iSiS (Nd:YVO, U — -tf. CW. 532nm) tL. U-1f^708*ili:'330W<D 
U-+f^tS3g$^3t®<i:-r^.»*jfiE(Nd:YAGU — 1f, CW, 1. 064Mm, TEM 

1 0 0 7 3 1 

■€-bT. 09 (A) IZ^-rJ;otcm3«fe»@7 19lC7jc5g€'^*-r-5Sgfl:->'j3>K* 

S iH4 , Nj O, NH, , Hj roS-&:tfX$rfflt^T7'7X'-7CVDffilCj;0S1Slra|ai?a iQ 

a^3 2 5'CT-JeB£-r-5. IKP«5 0~2 0 0 nmOP$i:L. -?-60^, S^S?ffl^'fT4 

1 oncc^SDjSifflSfcio^^Kfso^aifbSfT^. 

[ 0 0 7 4 ] 

-?-cD^. S3iffe^^7 19(cr]>:5'i7h/^-;P$:}gfiJtL, Al. Ti, Mo. W^^&fflt,> 
TiBi^7 2OS:®a:j^0cr^. ffiiSfiliSW-CSJti, Ki?5 0~2 5 0 nmOTiat. 1^ 
^300~500ninW-&&IK(Al^:TitW^^fe)K) t®SfS]KS:ffll/»S (09 (B 
) ) . 
[ 0 0 7 5 ] 

d-SUT, ■>-*-K:t-/N*-^y7'LDD^jg(DTFTS'^fiE^-a--l)C<i:A^-e#'5. ->Un 
[ 0 0 7 6 ] 

**30«^ffiW«*<«8«*tl, 5^-r^OPftO. 3—1. 5MmWTFT*^7;^»S±fC 30 
[ 0 0 7 7 ] ^ 

fs.ii. *siJSJgsgT-tt, 3liS©j^liiT-0ij*-r-5u-iffl8i*:;&fe&i:^^--!f§BSt^Bi£® 

Jig® 2 7!)M 4 Tt^^-r-S U-1ffiSSt:&fi6&D:u-ifM«^e*jiiffl-r.5 C t t>T# -5. 
[ 0 0 7 8 ] 
[ * iSS W ffi 6 ] 

mfi<7)Jgli5i:l^«HcLT. 09 (A) T^fTKSgfbOXS^TSfr'P. ^E-W^, 01 0 

(A) T^-rj;5(cm3i^»M7 1 9±IC. 4 mi^m 7 2 l$:iS;^!S7>/t-y^'.U>^^a 
T- -> U n > ^ - y -V h i: L T fife ^ n ^) ^ fb -> U n > M T Jg fiE r -5 . d © ^ fb -> U n > 40 

[ 0 0 7 9 ] 

5 f&mm 7 2 2 ^ J& 0SL-r ^ . A1, Ti, Mo, W^O®m<4«*4T-J^fi£-r^>E^7 2 3 
\t m 3 m 5 mm S iZ J& & {y f:: =1 > ^ ^ HJ^-;HC^t)1±TiSlt^. ^5i^S)K*#«« 

[ 0 0 8 0 ] 

[mi&<Dmm 7 ] so 
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* Bs -r -5 . 

[ 0 0 8 1 ] 

{bxU3>K704. S{k>''j3>K705, mi««e706. m 2 mmm 7 0 9 i: m 

-r;it)%. 07 (C) T^-riS * Tff p . 

C 0 0 8 2 ] 

^fc. 01 1 (A) x-^r ^ o iz . y-hmm<D/^^->iz'^t)itxx.y^>iftiaxLx 10 

. mi«mB7 0 6±tS2^«S7 3 0S-}gfig-r-5.^*:t»T. J10DB2^«@7 3 0^ 

t$im7 0 3^z — mnm<D^$^^iS£.KV, ^i^*fi!fe®«7 3 2*}gtat-r-5 (hi 1 (b 
) ) . 

[ 0 0 8 3 ] 

'^\z . m I mnm 7 0 6 , f$2mmm7 3o±izmit'>o=i>f^m<omsim&m0s.i.. m 

;^ttX-;/5=->^lrJ;0tf'fKX'^--y-7 33&JKB£-r^> (011 (C) ) , C CO \t X 
^-■*)^ 7 3 3 iif^ 2 mmm 7 3 0S>K-tr>i/B$(7)-7Xi7i:LTffl<.^. SljSESg7 0 6 

^mvx — mmm(0Tm.<^fi^mm^tirzm2^m!^mm7 3 4 ^\^E.m-k&nzm^-r^ ( 

0 11(D)). 20 
[ 0 0 8 4 ] 

— mmm(o^m.miiLx. n m^m.<^ x- ib tut ij > x\t \i <o mmm i s m 

Tc^T-abo. p^^i^!^ (T -tizf ^ ) X' ^ mt^^ a >^<Dmmm 1 3 mTtmx' $> ^ . z: 

[ 0 0 8 5 ] 

011 ( E ) X ^-r J: z> iz . 'J - 7. If )f I' > ^ m ^ m 2 m. m 7 3 4 , ld 

D^J^fiJcfS^ 1 ^l^mmm 7 3 2 (D^{tit\tmWL&miznLXX^Mib^mf£^ U-tfJt 
7 1 7t7 1 B ^ W. 1 ^m.^ m.^ 7 1 5im2^^!t;m^7 1 6*^Jgfi)c$nfc^#^»S7 30 
0 3 H M *f 1- -5 . U - -tf 7t « I* :^ R U - -y-- g B ti , «aj A « . * SS C7> ^ 1 t* 5^ 
Tt)0?£iifflT«>c:iA^T€r-&. T^S:*?^. u-+)-*^7i7^LDi!(eie;<oiow®u- 
•!f5SiiiiS:JtiSi:t--5m2ii5iSjK (NdiYVO, U — "tf. CW. 53 2 nm) tL, U 
-+|-*7t7 1 8$:!±i:^3 0W(^U'-1f^Jg§§^3^agi-r-5»*{S (Nd : YAGU-lf, C 
W. 1. 064Mm. TEMo o ) iit^Z.tf)^X^i>, 
[ 0 0 8 6 ] 

^•CD^. m2^«e7 3 Ot-tJ-'f h*X'^--y-7 3 3S:-7Xi7tL.TSl»mil7 0 605X 
y^>^?'^&fT5. -tLT. ^3ifegt^7 3 5(- 7K^^&^#-rsS5S{k->Un>)KS:SiH 
, . N, O. NH3 . Hz «ig-&:^X^ffltiTy^XVCVDffitrJ;0S«SDl^iaS2 5 
0~3 5 0'C-CJ^fi£-r^. ]^JP«5 0~2 0 0 nm<Z);p^tL. fiS;K^lwS^^fflg[4"T- 40 
4 10'CWiD^MSlCj;Oili^«cS©7K3tl{b&fT5 (012 (A) ) . 
[ 0 0 8 7 ] 

5*fe»^7 36^Jgfi£-r-5, Al. Ti. Mo, W^C0^mtt|^f4T-Jgfi£T-5E^7 3 7 

Wi<on^m^t'S:mm.-t ^ zi iiif^x ^ i> (01 2 (b) ) . 

[ 0 0 8 8 ] 



( 18 ) 



) 2004-128421 A 2004.4.22 



(D^mmm*^m^-^ti. ^ ^ ^ji^a o . 3~i. 5um<oTFT^iS97,mis.±\zm^-r 

[ 0 0 8 9 ] 

[ 0 0 9 0 ] 

[ ^ sg 8 ] 

^f^M-r-s^^fcoviT^f. . PAT mm \z . m^mommiiimchoytifiB 

[ 0 0 9 1 ] 

013 (A) tC*J(.»T. ««7 0 1±»'TflfiiteigH^7 0 2<!:#^^^S7 0 3$J^^L. 

«±jr-7:;^i77 4 Oi&Ji^^UfcS. H-if>i^«ass-fTt^, ^ i ^m^o 7 4 i©}g)« 

[ 0 0 9 2 ] 

7. i7 7 4 0 ^ mm L X . :ty>7Kt7-;/SESr3?StCfflt^fc-y-'f^;UifcJ^^UV (SmU 

) :d->y>SaJiiT-^«*fe?'IS5*I^^LT?»i^^ffi$JgB)cbit^. ^ft:->'J3>IK7 0 4. g 

{t:->Un>)ii705. ^1^^^706S:Jgfi£-r-5 (013 (B) ) . 
[ 0 0 9 3 ] 

m 2 mmm 7 0 9 ^ mf&r ^ 013 (c) ) . ^ lx . x y 9- > if mm^m^^ 

^' - b mm(D /■^ 1^ - > \zm:L-^ ntzm 2 mmm 7 4 2 ^ m ^-t i> . f-hmm(D&mii-7 

7. i7 7 4 0 ^Ji^fiELfcfiStc^fJSLTJ^fiKL, ^l^i^^^^iSE? 4 1 ii M §t ^ it i, Z. t X 

y-h^-/^-^y-fmm=^c<Dmf^xi^io&ts (0*14 (d) > . 

[ 0 0 9 4 ] 

:^l.^T-. 014 (A) T-5^-rJ;'5(C. B2^«^7 4 2±l::vXi>7 4 3S:fl^fiE-r-5), d 
0-77.i7 7 4 3 ti^2Jgm®7 4 25rS5i:<tfcfr. y-hm^<h:t-/N'-5-yyL;^Cli 

LDDmm(o^^^tz{f^mt^m7Q3±izhm0SL-r^. z. (D^mx . x 7 4 3 
mi'X\^-if>if!i!im^n^^m2^mi^mm7 4 4 ^ i& & r ^ , 

[ 0 0 9 5 ] 

^O}^, ^i:^Mi?^«^7 4 1. m2^«iE#»^J^7 4 4<7)fttt<tty-h«fejSM©eijK^ 

sff3tvrzm9!im^mm<D^mitmi^izhx'i7o (014 (b) ) . *issM(i**bT 
xisiMf)^mrs.^u-if^7 1 7 t 7 1 8 1 ^ti^m^ 7 4 1 iim 2 ^^^m^ 7 4 4 
t)^m^^tift^mw^7 0 3izm(n-ri>. u-if?t©Ba»:;^feSDfU'-iffis*t^gtt. m 

Aff. llfiSOJg^lT-5^-rt>©i&jgffl-r-5>:ii:*^T#^o \^ - "^f ^ 7 1 7^£L 

D®eiC«10WCDU-+)-*^^glS:7tM<!:-r-5m2i^il|j^(Nd:YVO. l/-+f. CW 
. 532nin) i: V , U- — +f3t7l8€:ai:^30W<OU-1f^liS*7tigst-r-5«*St( 
NdrYAGU — -If. CW. 1. 064Atm. TEMoo) t T ^ Z. t tfi X ^ ^ . 
[ 0 0 9 6 ] 

*ll;^CDJg^T«^ 1 ^li3e<l^)M^Ry^^2:^ii3tifeM^(Df§tt<t:<i:. y- hSfejt)Kro5Jcm^& 
I^B#tCf9ciCi:*«nItg-eabS. t^^WXStS, ^ISg(DJg|gl<i:^#ICff^«, L D D mm 
O — g5*ty-hmait:t — /N*-7yyU (Lov) . -S5Ai^-/'(-7y:/L^j:tri (Lo 
f f) LDD«jfi<DTFT*^fig^1i-4C:«k*<-C#-5. 
[ 0 0 9 7 ] 

, **SSJ&JgT-tt. ^ligOJgffilT-0ij7S-rsU-lf8B|*:^ffiSC^U-1fM«SB<£a 
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[ 0 0 9 8 ] 

imi^<r> mm 9 1 

S: ^ T . 
[ 0 0 9 9 ] 

015 (A) iciitiT, S«7 0 1±HT«!ie»IK7 0 2*}gfi!cTS. y-h«g7 6 1 
[0100] 

<i:^{t->'Jn>^7 0 4$:. ^©WSlcSSJ^fig-r-So ¥^«fJK7 0 3tt.||iS©Jgffil75 
[0101] 

015 (B) ^ O \Z . C<D«||T. aS^®l3«LTA«^l*«M7icSU--tf3te7 6 

- tf Bg w s H « . 0ij X . * is © }g li 1 T- 5^ r ig ffl -r ^ c <»: *i T- ^ ^ . -r ^ . 

^-If^7 6 2 S:LD®!ie^01 0W©U--tf^iig§^3tMi:-r-5m2Sii@i^ (Nd : Y 
VO, U-tf. CW. 5 3 2 nm) tU. U - If 7^ 7 6 3 * lil 3 0 W 05 U - 1f % Ig ig * 

5feiS<i:-r-5S*:ft(Nd:YAGU'--tf, CW. 1. 064/zm, TEMoo) tf-S. 
^r— H^S7 6 lA^b--+l-'5t7 6 2. 7 6 3(DX^;U:^^:— ^©JRLT^f^L. e^JjDf^ic 

^ ^ , 7i 43 , u- - -y 7t « « fflij ( y - h S S fflij ) e Bg W b T ^ . 
[0102] 

i^xg^2iHifc^j^ttTfTti. LDD^}^)«-r-i)mi^»6ifeM«e^f=tijDUTfcst,i. — 

^ro^M<^<fcUT. nm^V^m {Y -i--) Ta&titfU>X«t5g^«)^l«»i5;^7cS-e 
abO. pia^«$<^ T*tX«5}?D>l?CD^«»l 3lg7c5!ITfe-5. Cin^,© 

[0103] 

*^S;i^l'--9-'7t7 6 2<t7 6 -i ^ ^ 2 ^m.<^mm 7 6 S*tjgfiS;$nfci<i^«:g7 0 

S-jgffl-r-SCtAt-C^-S. fJi*?^. U — -tf>t7 6 2 $^LDS!iEiC;<!!5 10W(33U-+f5Sa 

SiS:7tz^<h-rs^2iiJliaE(Nd:YV04 U-lf. CW. 5 3 2nni) tL. U — 

7 6 3S:tb:'J3 0WcDU--tf^iig§^7t2!l<!:T^S*& (Nd : Y.A G U - If . C W . 1 

- 064Atm, TEMo o ) .h-r-SCtd^T-^-S. 
[0104] 

^LT. 015 (E) i3 5;-rJ:^fr^3if6»S7 6 6(r7Kl!li£^W-r-5Kgfl:>g3>K 

i&SiH. , O. NH, . Hj CDJl^;yx$:ffll,iT-/5X-7CVDffilCj;0g«»afSi 

ia«3 2 5'C7?JgB£T-5. mm\t S 0 - 2 0 0 n m (r> m ^ t \^ . ^ <D 'tk . S^I?ffltt4'T 

4 1 ox:(o1sammm^zJ:o^^mi$im<n7i^$^^t^fTz>, 
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5 7 2 2 i i& i> . A1, Ti. Mo, WI?©®mi4«i^-rjgfig-r-5gBi^7 2 3 

[0106] 
[0107] 

[ ^1 ss t?D }g ag 1 0 ] 

*lSrofglil75M9T-tS, a-S StLTilia{t-r-5:it^€«J^Lfc*i 
. *5gBJl±C«J;^/j:®ffltClS5£$n-r. fiBJxtf. ^ ^ it L tz ^ m fz M L . 

[0108] 

016 (A) T-^-Ti-plc, a«7 0l±t::gf{k>''Jr3>M.^fki^U3>iKXtS 
SES{k->Un>'||g^<D«fe^jK*»6fi£.5T%ie»l^7 0 2?£Jg«f-5. «;^Ml3ttS i H, 
, NH, . OSrE*£:;tfXtbTy7XVCVDICJ:0 4 0 0'CC0*«J!Hli»Jja«T 

fieK^rng?g-&#g*«gE^^^gJ;0fc^i.^3t«[lSK<omiSf^ib->U:3>Mi:, S i 
H4 . SU^Nj O^£rSl5;^*XtLTy7XTCVDfCJ:0 4 0 0*C(DS«Jra®iia^TfiEM 

e 

[0109] 

<D m f& T . m 1 ^ fb >- u a > 8i ^ 115 ^ X ^ u > s T ^ -r -5 ^ fl: >^ u 

[0110] 

fiijDsajasT^£M*r^#s®vu =i>Kti2 o^-e o n m <d m -c m ^ . ^mi^m \t 
0 1-0. 0 5) m^mmi^T^gi^^o 

[0111] 

f^^it\tii y ^ (Ni) m^m^<Diis^it\znLmmi^m(Ds>^^m7tm^mmvxm 

^{t^itTffv. m 1 6 (A) Ttizi-/^r;i^ (Ni) ^#B7 5 2^#faM'>U3>JK7 
5 l±{::«}#^ii-Acff. ^MJiDiaxfie^iJD^tCct^^MSTSgSfk^fTe^o m pl iit . ^ 
>zf(DmSi^mMtLrzRTA(Rapid Thermal Anneal). Xti SO 
^Snfc^flcSrfflt/i^RTA (:^;XRTA) Vmmi}UmU^ 7 4 0X:T18 0^(DRTA 

[0112] 

16 (B) ) « -r7'ci::b-^, U'-lf7fe7 5 3^LD®S^O10W<?)U'-'tf%Jggg^^ig<h 
T ^ m 2 (Ncl:YV04 U — if, CW. 532nm) L L . U--tf7¥:7 54^ffi 
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